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(57) [Abstract] 

[Problem] There is not decrease of flexural strength, stamping 
fabrication characteristic is good,the laminated board where 
warp * dimensional deformation is small can be acquired. And, 
it is superior in point of cost reduction, also production step 
issimple. 

[Means of Solution] At least one surface was done gigging, fro 
m one side of long fiber substrate, itpaints thermosetting resin 
which contains inorganic filler and thermal drying does and 
drawsup prepreg, in order this prepreg for fiber substrate to be 
arranged in theoutside surface, 2 superposing, manufacturing 
method of laminated board which possessesthe step which does 
heated compression molding. 
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[daim(s)] 

[Claim 1 ] At least, one surface was done gigging, manufacturing 
method of prepreg whichdesi gnaies that from one side of long 
fiber substrate, it applies thermosetting resinwhich contains 
inorganic filler, thermal drying it does as feature. 

[Claim 2] In order prepreg which is produced with method of 
Claim 1 , forthe fiber substrate to be arranged in outside surface, 
2 superposing, itdesignates that it does heated compression 
molding as feature, manufacturing method of laminated board 
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[0001] 

[Technological Field of Invention] This invention is something 
regarding manufacturing method of preferred laminated board 
especiallyelectric equipment , as one for printed circuit board 
which is used for electronic equipment and conrnunications 
equipmentetc. 

[0002] 

[Prior Art] Miniaturization of domestic use electronic equipme 
nt, making high functionality advances, glass nonwoven fabric 
is designated asthe intermediate layer substrate as printed circuit 
substrate which is used for that, with constitutionwhich 
designates woven glass fabric as surface layer substrate, 
impregnating epoxy resin, thelarrdnated board (Below , 
conposite laminated board you call) which heated compression 
molding is done is used Recently stamping fabrication 
characteristic which is equal to paper substrate phenol laminated 
board which isused until recently with this field vis-a-vis 
conposite laminated board, it reachedthe point where cost 
reduction is required. 

[0003] In addition regarding electronic equipment field for indus 
try, you do not use thewoven glass fabric from necessity of cost 
reduction, or you reached point where thecomposite laminated 
board which decreases usage is used, but woven gjass fabric 
substrate laminated board on performancecompared to in 
various point decoy, to this it reached pointwhere equal 
dimensional deformation and those where warp is small are 
required. 

[0004] 

[Problems to be Solved by the Invention] Without using glass n 
onwoven fabric as description above for conposite laminated 
boardvis-a-vis various request, as . intermediate layer substrate, ( 
Japan Unexamined Patent Publication Hei 8 - 68276 disclosure 
) where using resin varnishwhich combines glass fiber was 
examined, as for dimensional deformation and warpalthough it 
is improved a various problem to utilization yet, in regard 
toproduction is has not reached. On one hand, because of cost 
reduction, also what makes ratio of the woven glass fabric and 
nonwoven fabric small is examined, but either cost reduction is 
noteasy from restriction on performance or in regard to 
production From this kind of present state, as for this 
inventor as for result whilemaintairdng improving performance 
as composite laminated board, production being easy,the various 
of examining with fact that it achieves cost reduction as 
theobject, step which applies thermosetting resin varnish to 
long fiber substrate from one side. It superposed glass fiber 
nonwoven fabric to aforementioned varnish coated surface and 
thermal drying didand it discovered method which obtains 
prepreg, ( Japan Patent Application Hei 7 - 70084 specification 
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[0005] But, with this method, in case of solventless varnish the 
re is not a problem, butwhen using varnish which includes 
general solvent of liquid, aftersuperposing glass nonwoven 
fabric, void due to evaporation of solventin heating and drying 
process, remains in prepreg, there were times when this 
voidremains even in laminated board after forming, causes 
adverse effect to the electrical insulation characteristic or other 
electrical performance. Furthermore cost reduction it was 
difficult to do. 

[0006] 

[Means to Solve the Problems] As for this invention, one surfac 
e was done gigging at least, methodfromone side of long fiber 
substrate, of painting thermosetting resin which contains the 
inorganic filler and thermal drying doing, producing prepreg, 
In order prepreg which it acquires in this way for thefiber 
substrate to be arranged in outside surface, 2 superposing, 
possessingthe step which does heated compression molding 
feature it does, production step being simple and continuous 
molding being possible, there not to be a void, to be something 
regarding manufacturing method of laminated board, be able 
toacquire uniform laminated board of thickness, also top of 
performance can acqirirething^ such as conventional composite 
laminated board and same or greater. 

[0007] Regarding to this invention, it is somethir^ which preve 
its fact thatthe gigging which is used fiber substrate which is 
done holds down flowof inorganic filler-containing 
thermosetting resin which was applied, flows out to periphery at 
time ofthe heated compression molding in effective. As for 
height of gigging which was formed to this fiber substrate, it 
isnot something which is limited, but in order to hold down 
flowwhen forming to effective, 50 pm or greater is desirable, 
when beingnecessary almost to stop especially flow completely, 
those ofthe300pm or greater are desirable. Under 300 pm 
flow of resin cannot be stopped corrpletelywith gigging fiber . 
In addition under 50 pm there is flow of resin, there aretimes 
when variation of thickness becomes large in laminated board 
height of gigging is Unit depending upon method which the 
gigging is done, it is a maximum 1500 pm extent. In addition, 
it depends on also thickness of laminated board, but becausethe 
usually with 1000 pm extent or greater there is not 
improvement of theeffect which stops flow, it is not necessary 
gigging to doabove this. 

[0008] In surface of fiber substrate gigging method which is for 
rred makesthe loop weave, Or method of depending on needle 
punch, brush, emery and etc grinding. There is a method etc, 
due to water jet, but it is good even with the any method 
weight (Single quantity) per 1 square meter those of 20 to 300 
g/rra is desirable. With 300 g/n£ or greater fabricability due to 
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drill etc is bad or, under the20 g/rtfZ strength is difficult to 
process or weakly. 

[0009] Regprdingto this invention, until it produces prepreg, it 
shows theone example (outline) of step in Figure 1. long fiber 
substrate (2) where one surface which windout is done is done 
gigging atleast is transported from windout equipment (1) by 
transport roller (3) . In order in upper surface of fiber substrate 
(2), to become specified film thickness thermosetting resin 
varnish (4)which combines inorganic filler depending upon 
coater (5) , it applies. As this fiber suhstrate, glass fiber woven 
fabric, glass fiber nonwoven fabric, synthetic fiber woven 
fabric or nonwoven fabric , kraft paper and the linter paper 
etc especially it is not limited, but glass fiber woven fabric is 
desirablefrom point of heat resistance. On one hand, when 
stamping fabrication characteristic, cost reduction especially 
isrequired, kraft paper and linter paper or other cellulose type 
paper substrate are desirably used 

[0010] Thermosetting resin in thermosetting resin varnish whic 
h is used for this invention epoxy resin isdesirable, but in 
addition, polyirrade resin , polyester resin and phenolic resin 
etc canbe used. When inorganic filler is added to 
aforementioned varnish, as stamping fabricationcharacteristic 
and dimensional stability maintenance * it improves,because 
thermal expansion ratio of Z direction becomes small, through 
hole reliability also it ispossible to improve. It makes this 
inorganic filler and, it is a aluminum hydroxide , a calcium 
carbonate, a clay, a talc anda silica etc, proportion for resin 
10 to 300 weight% is desirable. Under 10 weigfit%, improved 
effect of dimensional stability , and through hole 
reliabilitybecomes small, when it exceeds 300 weight%, 
combination of inorganic fillerwith difficult solid component 
of inorganic filler combination varnish includes inorganic filler 
and it isa 65 to 90 weight% 

[001 1] Replacing to portion of inorganic filler, it is desirable to 
combine the short fiber. As flow of resin when forming is held 
down and by combiningthe inorganic fiber, void decreases, to 
improve it is possible inpact resistance and flexural strength. 
As inorganic fiber, it is a alumina fiber and a glass fiber etc, 
mixture fraction for resinthe 0.0 1 to 5 0 weight % is desirable. 
Under 0.0 1 wt% improved effect of flexural strength and 
inpact property becomes small, when it exceeds 50 weight %, 
mixture and compression molding of inorganic fiber 
withdifficult. fiber diameter of inorganic fiber 15 [jmor less is 
desirable, but 7 ^m or less is moredesirable from ease of 
mixture to resin. When it is thicker than 1 5 (im, wear largely 
are times when itbecomes cause of drill breaking in drill or other 
fabricability. 

[0012] If varnish before diluting is low viscosity of certain exte 
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nt, solventless varnish (solid component 100 %)which does not 
dilute solvent is desirable, coating amount of inorganic filler 
corribination varnish changes with singlequantity of resin and 
lengthwise substrate which are used in step belowthe „ but per 
lengthwise substrate lm2 , it is a varnish solids content 500 to 
1600g extent usually, the thickness (Front of drying) of resin 
varnish which is applied is 0.2 to 1.6 mm extent. 

[0013] As coater (5), there is a comma roll coater , a knife co 
ater , a die coater and a reverse coater etc, butbecause coating 
thickness 0.2 to 1 .6 mm it is necessary to make thick, it 
isnecessary to designate varnish viscosity as high viscosity. 
Because of this system , for example comma roll coater and 
knife coater which can paint thehigji viscosity varnish are 
desirable. 

[0014] Mer applying thermosetting resin varnish which combi 
nes inorganic filler to fiber substrate whdchthe gigging is done, 
passing drying equipment (6), solvent evaporating, youobtain 
prepreg. heated drying condition differs depending upon 
solvent kind and quantity, but the with 80 to 160 °Q it is a 1 
min to 5 min extent usually, after that, cutting off this 
prepreg with cutter (7) , youobtain prepreg (8) of specified 
length. Or, without cutting off, also it is possible to offer to 
continuous molding. 

[001 5] In order for glass fiber substrate to be arranged in outsid 
e surface, 2superposing, heated compression molding it does 
prepreg which it acquires in thisway. This molding condition 
depends on also fluidity of resin which isinpregnated, but in 
same way as case of conventional composite laminated board, 
the tenperature 1 50 to 1 80 °C , pressure 20 to 70 kgfcrrE 
and time 60 to 12 0 min are suitable usually. 

[0016] Like above with step, composite laminated board can be 
acquired, but regarding tothe this invention, it is not necessary 
to use glass nonwoven fabric whose costishigh. In addition, it 
was possible to prevent occurrence of voidwith solvent by not 
using glass nonwoven fabric, production of prepreg wherethe 
moldability is gpod became possible. Because fiber substrate 
which gigging is done is used, you can hold downthe flow of 
thermosetting resin which corrbines inorganic filler there are 
not tirreswhen resin flows out at time of heated compression 
molding, can acquire theuni form 1 ami nated board of thickness. 
Furthermore, because glass nonwoven fabric is not used, until 
recently eithercutting of glass nonwoven fabric which has 
problem does not occur and, pitof glass fiber scatter it is few to 
do. Therefore, trouble at time of conposite laminated board 
production is little, canachieve also cost reductioa 

[0017] 

[Working Example(s)] Working Example of this invention is e 
xplained with Comparative Example next concretely. 
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[0018] [Working Exanple] Woven glass fabric ( Nitto Boseki 
Co. Ltd. (DB 69-053-9622) make WE - 18KRB - 84) which is 
a lengthwise substrate windout and one surface gigging 
weredone in height of 600 to 800 [m with needle . 
Consequently in order to become thickness 1 .5 mm (Front of 
drying) varnish A which consistsof following combination in 
this depending upon knife coater , itapplied. 

( varnish Acon±>ination) 

Epoxy resin ( Yuka Shell Epoxy KJC (DB 69-068-8882) ma 
ke Ep - 1046) 100 parts by weight 

( curing agent dicyanodiarride and curing promoter are includ 
ed. ) 

Inorganic packing (aluminum hydroxide) 80 parts by 
weight 

Ultrafine particle silica 20 parts by weight 

Solvent (irethyl cellosolve) 50 parts by weight 

After that, in order 150 °C and 3 min it dried with drying equi 
pmentand produced prepreg after cutting offprepreg which is 
producedin specified length (2m), glass fiber substrate outside 
surface to become, 2 it superposed,superposed copper foil of 
thickness 18 |jm to top and bottom, 9 0 min heated 
compression molding did with the temperature 165 °C, and 
pressure 20 kg/crrfi produced copper clad laminated board of 
thickness 1.6 mm. 

[0019] [Working Exanple 2] Length of gigging of woven $ass 
fabric which is done gigging of theWorking Example 1 was 
designated as 200 to 300 pm, other than modifying varnish A 
ofthe Working Example 1 in below-mentioned varnish B, 
copper clad laminated board of thickness 1.6 mm wasproduced 
with as simi lar to Working Example 1 . 

(Combination of varnish B) 

Epoxy resin ( Yuka Shell Epoxy KJC (DB 69-068-8882) ma 
ke Ep-1046) 100 parts by weight 

( curing agent dicyanodiamide and curing promoter are includ 
ed ) 

Inorganic packing (aluminum hydroxide) 80 parts by 
weight 

Aluirina fiber (Nichiasu T/#5100) fiber diameter 2.5 pm 
5 parts by weight 
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Ultrafine particle silica 20 parts by weight 

Solvent (methyl cellosolve) 50 parts by weight 

[0020] [Comparative Example 1 ] In place of glass fiber woven f 
abric which gigging is done, method of Working Example lwas 
executed excluding fact that glass fiber woven fabric which 
gigging is notdone is done, copper clad laminated board of 
thickness 1 .6 mm was produced. 

[0021] [Comparative Example 2] With aforementioned solvent 
diluting epoxy resin which is used withthe Working Example to 
resin solid conponcnt 60 wt% (0.3 poise), it made varnish In 
glass fiber substrate ( Nitto Boseki Co. Ltd. (DB 69-053-9622) 
make WE- 18KRB- 84) which uses this varnish with Working 
Example impregnating withthe dip method, drying it produced 
prepreg for surface layer. And, description above epoxy resin 
varnish for FR - 4 which is diluted to theglass nonwoven fabric 
( Japan Vilene Co. Ltd. (DB 69-059-8636) make EP-4075) it 
applied impregnated with dip method and dried and producedthe 
intemediate layer prepreg. Next, specified number of layers (4) 
you repeated prepreg for intermsdiate, repeated theprepreg for 
surface layer to top and bottom, furthermore to top and bottom 
superposedthe thickness 18 pm copper foil and heated 
compression molding did and produced copper clad laminated 
board of thickness 1.6 mm 

[0022] [Comparative Exanple 3] Woven glass fabric prepreg f 
or surface layer was produced to similar to Comparative 
Example! On one hand, varnish B for FR - 4 which consists 
of fol 1 owi ngcombi nat i on was manufactured. 

( varnish B combination) 

Epoxy resin ( Yuka Shell Epoxy K.K. (DB 69-068-8882) ma 
ke Ep- 1046) 100 parts by weight 

( curing agent dicyanodiamide and curing promoter are includ 
ed ) 

Inorganic packing (aluminum hydroxide) 80 parts by 
weight 

Ultrafine particle silica 20 parts by weight 

Solvent (methyl cellosolve) 65 parts by weight 

This varnish B to glass nonwoven fabric ( Japan Vilene Co. Ltd 
(DB 69-059-8636) make EP-4075) it applied inpregnated 
with dip method anddried and produced intemediate layer 

P.8 
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prepreg Next, specified number of layers (3) you repeated 
prepregfor intermediate, repeated theprepreg for surface layer 
to top and bottom, furthermore to top and bottom 
superposedthe thickness 1 8 pm copper foil, heated 
compression molding did and produced copper clad laminated 
board of thickness 1 .6 mm 

[0023] Flow at time of laminate maiding, powder generation q 
uantity from prepreg,the interlayer peel strength (interlaminar 
adhesiveness) and flexural strength, stamping fabrication 
characteristic, thermal expansion ratio and falling ball impact 
test (impact resistance)of dimensional stability, warp andZ 
direction were measured above, concerningthe copper clad 
laminated board which is acquired with Working Exanple and 
Comparati ve Exanple. Result is shown in Table 1. 

[0024] 

[Table 1] 
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25.0 


25.0 
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[0025] (test method) 

1. flow at time of laminate molding 

When laminated board of 500 X 500 mm forming, maximum fl 
owing length of theresin which flows out from prepreg edge 
surface was measured. 

2. powder generation quantity from prepreg 

When falling from height of 100 mm laminated board test piece 
of 500 mm X 500 mm withthe one edge as downward, quantity 
of resin powder which falls wassought. 

3. interlayer peel strength 

After removing copper foil with etching , cutting off laminated 
board in thelO mm width, it measured adhesion strength of 
surface layer and intermediate layer with theTensilon . 
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It corresponds to JIS - C6481. 

5. notching property 

It depends on ASTM D617. 

6. dimensional stability 

In 300 mm span after initial stage state and solder dip treatment 
(In 240 °C solder bath 3 second dip ) bucket conversion . ( % 
) 

7. warp 

After forming, on plane placing laminated board of 400 mm squ 
are afterforrring, it measured maximum height 

8. thermal expansion coefficient of Z direction 

When heating from 50 °C to 200 °Q (It depends on TMA. ) 
which measuredthe thermal expansion ratio of thickness 
direction of substrate. 

9. falling ball impact test 

Falling iron sphere of 250g vis-a-vis laminated board, when larti 
nated boardcracks, it measured height of iron sphere. 

[0026] Furthermore, method of Working Example step was si 
mple concerningthe production cost, because glass fiber 
nonwoven fabric whose cost is high is not used, itwas possible 
in comparison with those which are acquired with the 
Comparative Example as for laminated board which is acquired 
with Working Example, 30 % cost reduction todo. 

[0027] 

[Effects of the Invention] Because manufacturing rrethod of la 
minated board of this invention has used woven glass fabric 
whichthe gigging is done, powder generation from prepregis 
little, interlayer adhesion ofthe surface layer and intermediate 
layer is superior. Because and, at time of laminate molding flow 
ofresinishelddown, as for laminated board which is acquired, 
thickness precision issuperior, stamping fabrication 
characteristic is good, warp * dimensional deformation is small, 
molding step to be simple, because improvement of yield when 
fonring ) furthermore cost reduction of laminated board can be 
achieved, it is ideal as themanufacturing method of industrial 
laminated board. 

[Brief Explanation of the Drawing(s)] 
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[Figure 1] In production step of this invention, until prepregi 
s produced, conceptual cross section diagram which shows one 
exanple of step. 

[Explanation of Reference Signs in Drawing?] 
Vol. 1 it starts coming, equipment 

2 lengthwise substrate 

3 feed roll 

4 inorganic filler-containing varnish 

5 coater 

6 drying equipment 

7 cutter 

8 prepreg 
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[Figure 1] 
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